Introduction
The chief medical officer for England argues that "Reform must take account of . . . weak selection and appointment procedures: these are not standardised and are frequently not informed by core competencies." Assessment centres are one selection technique that conforms to these principles. [1] [2] [3] [4] [5] [6] [7] [8] We report on the reliability and validity of a new selection process for recruiting into general practice training. 9 10 The reliability and validity of a selection system can be improved by combining several different competency based methods. [11] [12] [13] [14] [15] [16] [17] The selection process and assessment centre described here is based on a validated competency model 10 comprising the three stages of initial application forms, referees' reports, and an assessment centre. Eleven competencies have been described for general practice. 9 10 Of these, six were targeted for the selection process: empathy and sensitivity, communication skills, clinical expertise, problem solving, professional integrity, and coping with pressure. 9 10 The remaining five competencies were judged to be more appropriate for training (for example, awareness of legal and ethical issues).
The validity of this process is addressed by two research questions. Firstly, does performance at an assessment centre predict performance in a job (predictive validity) and, secondly, do doctors recruited through this process perform better in a job than those recruited through traditional selection processes?
Methods
We used a longitudinal design and a matched case comparison to tackle the two research questions. Independent assessors were blinded at all stages of selection and in practice three months into training. Table 1 details the demographics and sample sizes at each stage of the selection process. From an initial sample of 354 doctors applying for a training programme within three deaneries of the former Trent region during 2001, 188 were shortlisted through application form and attended an assessment centre. Of these, 56% (n = 105) were white, 20% (38) Indian, 8% (15) Pakistani, 6% (11) black African, and 10% (19) of other ethnic origin. Overall, 140 of the 167 doctors successful at the centre accepted training places. Seventy one trainees were in a general practice registrar post at the time of the study (others were still doing hospital based practice and had not yet taken up their post). For those in posts, supervisor assessments were obtained for 46 trainees (65% response rate) to appraise their performance three months into practice.
Samples

Intervention group
Comparison group
The comparison group, identified in another UK geographical region, comprised trainees selected using traditional methods. Sixty four trainers of general practice registrars were invited to participate, rating their trainee on the 48 item competency inventory. Twenty responded (response rate 31%). As the response rate was relatively low and the demographic profile of this group did not closely match that of the initial intervention sample (table 2), we selected a matched sample from the intervention group, matched on a case by case basis with the comparison sample for sex, and approximating as close as possible for age and ethnicity.
The intervention (the new selection procedure)
The three methods designed for selection were the application form, referees' reports, and an assessment centre. Ratings for each method were based on a four point scale (from 1 for poor to 4 for outstanding). Assessments were made independently and assessors were blind to all other ratings at each stage in the process.
Application form
Candidates completed a paper based application form requesting biographical information (for example, medical qualifications), six structured competency questions (experience relating to each competency), and personal statements (for example, reasons why they wished to pursue a career as a general practitioner). Forms were rated independently by three assessors (experienced trainers or course organisers). Each assessor attended a four hour training session to enhance reliability.
Referees' reports
Referees provide performance ratings based on each six competencies. Two referees (the applicant's current employer and a previous employer chosen by the applicant), who were blind to scores on the application forms, rated each candidate independently.
Assessment centre
Shortlisted doctors spent a day at an assessment centre, comprising a series of work related simulation exercises, each lasting between 20 and 40 minutes.
These allowed the assessors to observe the behaviour of candidates on the competencies. The assessors attended a one day training session in behavioural observation and rating before attending the assessment centre. Exercises were devised using a multimethod, multi-trait approach so that three competencies were assessed during each exercise. Exercises included a simulated consultation, where candidates took the role of doctor and a medical actor played a patient in a given scenario; a group exercise, where four candidates were asked to resolve a work related issue; a written exercise, in which candidates were asked to prioritise a set of impending work related issues, justifying the order chosen; a competency based structured interview, where candidates were asked to provide evidence of their suitability for the role, based on previous experience; and a medical interview, comprising technical questions relating to clinical practice. Having completed the assessment centre process, data were collated for each candidate and assessors discussed each applicant's performance to reach decisions on recruitment. An overall performance rating was calculated by summing competency ratings from all exercises (maximum score 72).
Outcome measures
The main outcome measure was supervisor ratings of trainee job performance three months into their work, assessed using a 48 item inventory. The inventory consisted of behavioural indicators associated with each of the six competencies (for example, for coping with pressure, is clear and rational when dealing with difficult issues or situations). Ratings were based on a seven point Likert type scale (from 1 for needing significant development to 7 clearly demonstrated). This inventory showed good internal reliability (Cronbach's 0.83). Trainers in both the intervention and comparison group samples completed this in an identical way for formative purposes only.
Data analysis
We carried out the analysis using Pearson correlation coefficients and independent samples t test. The assumption of normality of each dependent variable was assessed in terms of whether or not their skew and kurtosis was significantly different from normal. 18 All variables were normal. To examine if the distributional qualities of the variables were appropriate for the t tests, we applied Levine's test for equality of variance. In cases where equality variance was not found to be equal, we examined the appropriate adjusted t tests.
Reliability of the selection process was assessed for correlations between competency ratings for each stage. The predictive validity of the assessment centre was shown in three ways: correlations between compe- tency ratings at the assessment centre and supervisor job ratings, comparison of supervisor competency ratings of job performance between a group of high performers (group 1) at the assessment centre and a group of lower performers (group 2), and a case control comparison carried out on supervisor competency ratings.
Results
We found good internal reliability for the new selection system for recruiting general practice registrars. The three selection methods of application form, referees' reports, and observer ratings at an assessment centre were significantly correlated.
Group 1 were rated more highly by supervisors across all competency domains. We found a significant positive correlation between total competency rating at the assessment centre and overall rating of job performance (r = 0.35). In total, 24 participants were identified as higher performers at the assessment centre and 22 as lower performers by using median splits based on the overall criterion score at the assessment centre. Overall trainee performance was rated significantly higher in practice for those who had been identified as high performers at the assessment centre (t = 2.3; table 3). Those achieving a higher score on the individual competencies at the centre performed significantly better in practice than those achieving lower scores on three competencies (empathy, problem solving, and coping with pressure) and marginally better on two further competencies (clinical expertise and communication skills). These results provide initial evidence of the predictive validity for the assessment centre.
Performance ratings in the intervention group were significantly higher than their matched counterparts for overall performance and for the competencies of clinical expertise, problem solving, and communication skills (table 2) . Trainees recruited using the competency based selection system therefore performed better on blinded supervisor assessments.
Discussion
A competency based selection system for recruiting general practice registrars on the basis of an application form, referee's report, and an assessment centre improved the reliability and validity of selection compared with traditional methods. The significant positive correlations between the competencies assessed through application, reference, and the assessment centre showed good evidence of reliability.
The validity of the assessment centre was shown by a significant positive association between performance at the centre and job performance three months into practice, and by recruited trainees being rated more highly by trainers than a matched group in another region. The reliability and validity (predictive and case comparison) findings are encouraging but preliminary, given the small sample size. Furthermore, as the comparison and matched group were demographically not equivalent to the initial intervention sample (354 applicants), caution is needed in generalisability of the results. Our findings do, however, indicate that these evidence based methods are worthy of further investigation.
The assessment centre method is also worth pursuing in other medical specialties and undergraduate selection, where the design is based on a thorough role analysis. 10 Such analysis is essential if good reliability and validity is to be achieved and for a legally defensible system. 19 The current assessment centre system for general practice registrars operates on an assessor to candidate ratio of 1:3 whereas traditional methods have a ratio of 1:1.5. This is an obvious saving in resources and time.
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What is already known on this topic
Selection practices in medicine are relatively unsystematic and inconsistently applied Assessment centres are one of the most reliable and valid selection methods but have not been applied in the medical domain Many selection methods and recruitment systems are not informed by core competencies and are not standardised
What this study adds
A new competency based selection system based on a thorough job analysis improved selection of general practice registrars An assessment centre improved the validity and reliability of selection 1 A fair, valid, and feasible selection method for entry to training for general practice is vital to maximise the effectiveness of training and to minimise failure in summative assessment, currently costing about £40 000 ($76 564; €57 958) per doctor given an extension of training.
The paper answers two important questions: do methods at an assessment centre predict performance in identified competencies and do candidates selected by the three part competency based process perform better than candidates selected by other methods?
The answer to both is a qualified "yes." Higher performers at the assessment centre scored more highly than lower performers at three months into training. Candidates selected by the competency based process scored more highly than those selected by other methods. In each case statistical significance was reached in global scores and in two competencies. Improvement in problem solving reached statistical significance in both comparisons, professional integrity in neither. The small numbers acknowledged by the authors may be responsible for the failure to reach statistical significance in some competencies. It is possible that some of the competencies are currently better assessed than others.
The important question is whether using the six assessment centre competencies is an appropriate yardstick against which to measure performance of registrars and so judge the selection process. Educators will be interested in the ability of this selection method to predict future performance in other outcomes such as Membership of the Royal College of General Practitioners and Summative Assessment examinations, and performance in career posts in general practice.
The competencies are based on research by Patterson et al, who used focus groups of general practitioners and patients discussing critical incidents (good and bad) and also observed behaviour in consultations of general practitioners identified as good by patients and colleagues. This gives the competency based methods a unique and compelling quality and makes it difficult to interpret direct comparisons to other measures-even the highly respected examination for membership of the Royal College of General Practitioners, whose content validity depends on blueprinting against General Medical Council and World Organisation of National Colleges, Academies and Academic Institutions of General Practice and Family Medicine documents, informed by the opinion of a panel of examiners.
The challenge is to improve coherence in vocational training by identifying which competencies are appropriate at selection, which should be tackled in training, and which should be tackled at exit assessment, and to continue to develop methods in all three areas. The process has begun in the work of the National Summative Assessment Board and the Royal College of General Practitioners in developing a new assessment.
Patterson et al have made an invaluable contribution both in their original work and in the continuing development and monitoring of the selection process. 
